Mutations and modifications support a 'pitted-flexiball' model for alpha-crystallin.
alpha-Crystallin is renown for resisting crystallization and electron microscopic image analysis. The spatial conformation thus remaining elusive, the authors explored the structure and chaperone functioning by analyzing the effects of site-directed mutagenesis, the properties of naturally occurring aberrant forms of alpha-crystallin and the influence of chemical modifications. The authors observed that the globular multimeric structure, as well as the chaperoning capacity are remarkably tolerant towards changes and modifications in the primary structure. The essential features of the quaternary structure--globular shape, flexibility, highly polar exterior and accessible hydrophobic surface pockets--support a 'pitted-flexiball' model, which combines tetrameric subunit building blocks in an open micelle-like arrangement.